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Summary
The objectives of this study were to explore current provision of laparoscopic simulation training, and to determine attitudes of trainers and trainees to the role of simulators in surgical training across the UK. An anonymised cross-sectional survey with cluster sampling was developed and circulated. All Royal College of Obstetricians and Gynaecologist(RCOG) Training Programme Directors(TPD), College Tutors(RCT), and Trainee representatives(TR) across the UK were invited to participate. One hundred and ninety-six obstetricians and gynaecologists participated. Sixty-three percent of hospitals had at least one box trainer, and 14.6% had least one virtual-reality simulator. Only 9.3% and 3.6% stated that trainees used a structured curriculum on box and virtual-reality simulators respectively.
Respondents working in a Large/Teaching hospital(p=0.008) were more likely to agree that simulators enhance surgical training. Eight-nine percent agreed that simulators improve the quality of training, and should be mandatory or desirable for junior trainees. Consultants(p=0.003) and respondents over 40 years(p=0.011) were more likely to hold that a simulation test should be undertaken before live operating.
Our data demonstrated, therefore, that availability of laparoscopic simulators is inconsistent, with limited use of mandatory structured curricula. In contrast, both trainers and trainees recognise a need for greater use of laparoscopic simulation for surgical training.
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Introduction
A recent report on Improving the safety of Patients in England called on the NHS to 'Place the quality of patient care, especially patient safety, above all aims (Berwick 2013) . Training for open surgery traditionally relied on the operating room to teach surgical skills, but laparoscopic surgery has a shallow learning curve and requires significant time to master. Evidence has shown that trainee involvement in laparoscopic operations slows the procedure down greatly, and results in an increased incidence of complications, creating potential conflicts between training opportunities for future surgeons and patient safety ( Our study aimed to investigate junior gynaecological trainees' access to laparoscopic simulation training across the UK, to gain insight into experiences of the use of surgical simulators, and to seek views on how simulators may be used to train and assess gynaecological trainees in the future.
Materials and Methods
An electronic questionnaire survey consisting of 22 parts was developed to assess the availability of laparoscopic simulators for year one and year two UK gynaecology trainees, and to investigate attitudes towards the role of simulators in modern training(Appendix 1).
The questionnaire was created, and data collated using the online survey software The questions were structured as either single answer, multiple choice, or Likert Scale type(Appendix 1). The survey did not ask about specific brand names and models of laparoscopic simulators; thus the results reflect the inclusion of all laparoscopic simulator resources. The questionnaires were beta-tested and validated on a small group of separate general obstetrician/gynaecologists and trainees(n=8). Face and content validity was assessed from the pilot. The test-retest reliability of the questionnaire was confirmed in the pilot study in which the questionnaire was completed on two separate occasions one week apart by the same pilot respondents. The intra-class correlation coefficient(ICC) was between 0.83 -1.00 for all the pilot questions Descriptive statistics were calculated for dichotomous, ordinal and continuous variables with the number of responses as the denominator. The Binomial test was used to assess differences in respondents' preferences. A two-sided Fisher's exact test was used to detect differences in responses among groups with the use of Stata statistical software(version 11.1; StataCorp, College Station, TX). For statistical analysis of the opinion responses, the terms strongly agree and agree were combined into a percentage of agreement, and disagree and strongly disagree into a percentage of disagreement to each statement. A one-way ANOVA was used to assess the ICC. A probability of p≤0.05 was taken to indicate statistical significance throughout. Laparoscopic simulator access and usage -Overall, 79 of 114(69%) hospitals had some form of simulator; 63% of RCTs stated that they had a BT simulator available for use in their hospital for their junior trainees, whereas only 14.6% stated that they had a VR simulator on site. Overall, analysis across the regions from both TPDs and RCTs showed that 11/18(61%) of NHS Deaneries in the UK had at least one VR trainer available (Figure 1 ). Eighty-one percent of VR trainers were in either large general or teaching hospitals. Only 9.3% and 3.6% stated that their trainees used a structured curriculum on box and virtual-reality simulators respectively (Table   II) .
Results

One
Knowledge of the effectiveness of laparoscopic simulation -One hundred and
fifty-four respondents(89.0%) stated that they believed that simulator training improves the quality of surgical training for junior trainees. A large proportion(48.6%) of respondents were not aware of any data on the effectiveness of laparoscopic simulation training (Table III) . Respondents' knowledge on the effect of laparoscopic simulation training on patient safety was limited (Table III) . A slightly larger proportion of respondents stated that they personally preferred laparoscopic VR simulators over BT simulators(VR 32.3% vs BT 23.6%; p= 0.155), 28.2% were unsure, and 16.1% thought they were of a similar value. In terms of scientific efficacy, VR simulators were perceived as more effective than BT simulators(VR 29.4% vs BT13.2%; p=0.015), however the largest percentage stated they were unsure(42.3%) and a small percentage(14.9%) believed they were of the same value. When separately analysed according to specialism (obstetrics or gynaecology) the respondents' knowledge of effectiveness and safety of laparoscopic simulation training did not significantly differ between the two groups.
Demographic variables and attitudes -respondents' opinions are stratified by age, subspecialist interest, role, and type of hospital in being allowed to undertake live laparoscopic operating; 41% felt that an assessment was desirable, 9% were unsure, however no respondents believed an operation before live operating was unhelpful.
Discussion
We surveyed the availability, usage and knowledge of the effectiveness of surgical simulation amongst trainers and junior trainees. We found that just over 63% of respondents stated their junior trainees had local access to a laparoscopic box trainer, and only 14.6 % to a laparoscopic VR simulator. The use of a structured programme for simulation training was very limited. In contrast, 89% of trainees and trainers believed that laparoscopic simulation training improves surgical training, and 41% stated that it should be mandatory.
Our study benefitted from a high response rate, increasing the precision of our findings, reducing selection bias, and improving the internal validity. Our respondents were of diverse ages, and they included both obstetricians and gynaecologists, who came for a varied geographical background, with a least one from each NHS Deanery in the UK. One limitation is that the senior respondents we chose might be more likely to be champions of simulation training given their role in education. We also had a low response rate from smaller district general hospitals, where the respondents may not have access to simulators, so were less likely to participate. However, these hospitals are also less likely to have junior trainees. The majority of respondents stated that they were unaware of scientific data showing that VR simulators are more effective than BT simulators for training. Lowfidelity BT simulators are cheaper to buy, and they have the in-built benefit of haptic feedback. However, they require an expert present for assessment, and are capable of simulating only individual manoeuvres such as lifting an object, rather than imitating surgery as such. VR simulators can allow a trainee to practice surgical procedures, in part of entire, and it can provide immediate structured feedback, crucial for educational effectiveness and assessment. They also allow for gradation of difficulty within a practice session, including correction of surgical errors.
Moreover, laparoscopic procedures are performed via a video monitor rather than with the naked eye, lending itself to computer-based simulation. A Cochrane systematic review in 2013 comparing the two modalities has suggested that VR simulation training is more effective in terms of improving operating time and laparoscopic operative performance than the standard BT simulator (Nagendran M et al 2013) . The lack of detailed knowledge about simulation training amongst local developers of gynaecological training might be an impediment to its implementation and revealed a need for them to be better informed.
More respondents in our study opted for VR training over box trainers, and there was no difference in the preference of trainees or consultants, or any other demographic variables. Trainees' preference is inconsistent in the literature, (Hagen In general, trainers and trainees supported the incorporation of laparoscopic simulation training into the curriculum but it was evident that access to laparoscopic simulators across the UK is inconsistent, and that there is limited use of a mandatory structured curriculum. These data has provided crucial information that will contribute in the planning and design of a national laparoscopic simulation curriculum. There is clearly a need to create a national (and international) strategy and standards for the development of simulation in gynaecology training.
Recommendations are required on the type of laparoscopic simulation equipment to be purchased and the structure of simulation curricula. Future research should focus on studies that inform these recommendations. We advocate access to a laparoscopic simulator for all trainees, and a formal competency-based simulationtraining programme incorporated into the gynaecology-training curriculum.
Consideration should be given to trainees having to reach a minimum standard of proficiency on a simulator before undertaking surgical procedures on patients. 
